Photochemical R eactions, Prim ary A rom atic Am ines, C hlorom ethanes Interactions were studied of aniline, 4-m ethoxyaniline and 4-ethoxyaniline with tetrachlorom ethane, chloroform and dichlorom ethane in their ground and first excited singlet states. Stability constants of the complexes of these amines with the chlorom ethanes in cyclohexane were determ ined as well as their quantum yields of fluorescence in this solvent. The quenching of fluorescence of aniline and its derivatives by the chlorom ethanes was ascertained and charac terized. Q uantum yields of the form ation of hydrogen chloride, </9Hci, were measured during photochemically induced reaction of the amines in chlorom ethane.
Introduction
Chloromethanes (tetrachlorom ethane, chloroform and dichlorom ethane), owing to their specific phys ico-chemical properties, have found widespread use in organic chemistry and spectroscopy as w ell as in photochemistry. Owing to their high electron affinity they cannot be considered as inert solvents. For in stance, solutions of aromatic amines in these solvents exhibit photochemical activity. A s yet, photochem i cal transformations of tertiary aromatic amines in CC14, CHCI3 and CH2C12 have been most extensively studied [1] [2] [3] [4] [5] [6] . There are no reports, however, on the photochemistry of aniline and its derivatives in these solvents. Spectrochemical studies of N ,N -dim ethylaniline (D M A ) and other tertiary aromatic amines in chloromethane solvents revealed electron-donor-acceptor interactions to have taken place in the ground state [1 ,7 ] . The com plexation occurring in these sys tem s was detected on the basis of the shapes of the fluorescence quenching curves of D M A [1] . The pre ponderance of the mechanism involving electron transfer from the amine m olecule to that of chloromethane was subsequently confirmed by iden tification of products of the primary photoreaction which included a radical cation of the am ine, a radi cal of the chloromethane and the chloride ion [8] [9] [10] [11] [12] [13] . Both the variable com position of the polychloromethyl radical and the extrem e instability of the radical cation of the amine give rise to a variety * Reprint request to Dr. T. Latowski. The results of Table I show that neither the Ben esi-Hildebrand equation nor the Rose -Drago m ethod give satisfactory results for stability con stants of weak com plexes. Even though the stability constant is positive, the probability that it is actual o n e, is unfortunately low. Table I . Stability constants of the com plexes of aniline and its para-substituted derivatives with CC14 and CHC13. (Fig. 2) . The quenching of the fluorescence of these amines in cyclohexane does not obey the Stern -V olm er relation, thus confirming the predicted con tribution of the static com ponent. The Ksv constants, determined for the concentration range over which the Stern -Volmer relation is satisfied (up to approx. 0.075 M for CC14 and CHC13), are shown in Table II . The higher than unity quantum yields o f the for mation o f hydrogen chloride are probably due to the contribution of the dark reaction. It is worth noting that in spite of the differences in the reaction media (polarity, electron affinity), the <pHC1 values are com parable. This suggests alike mechanisms of the pri mary and secondary photoreactions in each of the system s studied. In the presence of chloromethanes electronic excitation of the aniline m olecule may, apart from deactivation processes, lead to transfer of the hydrogen atom (or to successive electron and proton transfer) from the amine m olecule to that of chlorom ethane. Consequently, products of the pri mary photoreaction would involve the aniline radi cal, the C H 3_jvC1x (X = 1, 2, 3) radical and the HC1 m olecule.
W e now expect confirmation of the suggested mechanism of the primary and secondary photoreac tions from investigations of the products of photochem ically induced transformations.
